Actin filaments help control the dynamic shape of all eukaryotic cells [1] . They grow in a polarised fashion via the addition of ATP-actin monomers to the filament 'barbed end'. As a filament ages, ATP is rapidly hydrolysed and phosphate released. Filamentous ADP-actin is then disassembled by the removal of subunits from the polymer's slow growing or 'pointed end', and the ADP moiety is exchanged for ATP to ready actin monomers for another round of polymerisation. In a eukaryotic cell, this cycle of actin filament growth and disassembly is regulated at each step by a diverse set of actinbinding proteins. As the ratelimiting step in the formation of an actin filament from purified actin-ATP monomers is the generation of dimeric and trimeric actin nuclei, actin filament nucleation is likely to be a key point of control in this process The rate limiting step for actin filament polymerisation is nucleation, and two types of nucleator have been described: the Arp2/3 complex and the formins. A recent study has now identified in Spire a third class of actin nucleator. The four short WH2 repeats within Spire bind four consecutive actin monomers to form a novel single strand nucleus for 'barbed end' actin filament elongation.
the tip of the filament 'barbed end', while the other subunit of the dimer catalyses addition of an ATP-actin monomer to the opposite strand of the actin filament [5, 6] . As the filament elongates, the formin dimer will then step between staggered actin subunits at the filament tip as if climbing a growing spiral staircase. The 'leaky' dimeric formin cap also protects the growing filament from other 'barbed end' capping proteins. As a result, formin-induced actin nucleation generates long, unbranched bundles of actin filaments, like those used to construct actin rings during cytokinesis.
With the actin field still buzzing over the discovery of formindependent nucleation, Quinlan et al. [2] have identified a further novel mechanism of actin filament nucleation that is catalyzed by Spire.
The Spire gene was first identified, together with Cappuccino, in a Drosophila screen for mutations affecting oocyte polarity [7] . Although it is not clear how the oogenesis defects arise in the two mutants, aspects of this phenotype can be mirrored by loss of the actinnucleotide exchange factor profilin, or by feeding flies with the actin poison cytochalasin D, implying that the phenotype reflects an underlying reduction in the rate of actin filament formation [8] . This inference was confirmed when the corresponding genes were cloned and Cappuccino was found to encode a formin [8] , and Spire a conserved metazoan protein that has multiple copies of a wellcharacterised actin-binding domain, the WH2 motif [ These data show that the ability of a WH2 domain to influence actin filament dynamics can be profoundly affected by its local concentration, as well as by its sequence. The residues that flank the core LKKTET motif, however, are likely to be the most important factor in determining the function of a particular WH2 domain. These residues control access to the 'barbed' and 'pointed' ends of growing filaments and they differ widely between WH2 domains that promote or inhibit actin filament formation [11, 12] 
